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Preface
It is a great privilege for us to serve as the Guest Editors for this special Proceedings issue of
the Journal of Computational and Applied Mathematics which features articles on
“Scienti)c and Engineering Computations for the 21st Century
—Methodologies and Applications”
Presented at The Fifteenth Toyota Conference
held on October 28–31, 2001 in Mikkabi, Shizuoka, Japan. The conference participants included
experts on advanced scienti)c and engineering computations from numerous countries. As members
of the organizing committee, we invited them to present their thoughts and views on the past, present
and future of their respective )elds of specialization as we step forth into a new century.
The 20th century saw tremendous achievements and progress in science and technology. Undoubt-
edly, computers and computer-related technologies acted as one of vital catalysts for accelerating
this progress in the latter half of the century. We believe that the contributions of mathematical
sciences have been equally profound. The synergy between mathematics and computer science has
played a key role in accelerating the progress of both )elds as well as science and engineering.
Mathematical sciences will undoubtedly continue to play this vital role in this new century. In
particular, mathematical modeling and numerical simulation will continue to be among the essential
methodologies for solving massive and complex problems that arise in science, engineering and man-
ufacturing. Underpinning this all from a sound, theoretical perspective will be numerical algorithms.
In recognition of this observation, we decided to focus the conference on the following speci)c
topics:
• Fundamental numerical algorithms,
• Applications of numerical algorithms, and
• Emerging technologies.
Fundamental numerical algorithms (e.g., the multipole expansion and iterative linear solvers) have
a long history that can be traced back to the beginnings of mathematics itself. Tremendous leaps
in the development of new approaches in this )eld have taken place in the past few years due, in
no small part, to improvements in inexpensive and powerful computational hardware. Applications
of numerical algorithms (e.g., computational ;uid dynamics (CFD) and material design through
computation) have revolutionized the physical sciences as well as in industry in the latter half of the
former century with the use of computers and computer simulations. Emerging technologies (e.g.,
computer graphics, visualization and problem solving environments) include exciting and innovative
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approaches for mathematical modeling in scienti)c and engineering computations. These oC-beat
approaches may one day be accepted as the mainstream way of thinking.
The articles included in this special issue elucidate state-of-the-art achievements in these three
topics from various angles and suggest the future directions. Although we cannot hope to cover all
the aspects in scienti)c and engineering computations, we hope that the articles will interest, inform
and inspire members of the science and engineering community.
In closing, we would like to acknowledge those who contributed to the success of the conference
and this special Toyota Conference Proceedings issue. They include: the members of the Organizing
Committee of the Toyota Conference:
Hideo Kawarada, Chiba University
Mei Kobayashi, IBM Research, Tokyo Research Laboratory
Yoshio Oyanagi, University of Tokyo
Masaaki Sugihara, Nagoya University
Tetsuro Yamamoto, Ehime University
Riichi Takahashi, Toyota Central R & D Labs., Inc.
Kazufumi Morimoto, Toyota Central R & D Labs., Inc.
and ourselves; the conference speakers and contributing authors; participants in the poster and dis-
cussion sessions; and the anonymous referees who reviewed preliminary drafts of the articles and
suggested many improvements. Finally, we would like to express our gratitude to Toyota Motor
Corporation and Toyota Central Research and Development Laboratories, Inc. for their generous
)nancial support of this conference as well as this conference series over a 15 year period. Their
kind and thoughtful hospitality made for a very memorable and warm atmosphere in which many
new friendships were nurtured and many long-time friendships were renewed.
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